SvnoDsis
This paper describes and discusses a numerical simulation of the behaviour of a 3-leg jackup subject to horizontal load. The simulation incorporates variable horizontal fixity, as well as variable moment fixity. Results are compared to centrifuge data of drained loading reported in Dean et al (1992b) and Tsukamoto (1994) . A limitation of the work reported here is that, for field loading conditions, the soil may be only Complete vertical fixity is assumed, which means that the simulated jackup will not rotate with respect to the seabed during horizontal loading.
It is assumed here that the jackup has a rigid hull and elastic legs, as shown in the idealisation in Figure 2 . In the absence of environmental loads, the gravity load W is taken to be equally distributed to the three spudcans. Net horizontal environmental load HT is assumed to act on a fixed point on the hull at height L*=L+S+Y above the spudcan load reference points (LRP's), which are the points on the spudcans at which spudcan loads are evaluated, where L is the leg length (hull-leg connection HLC to spudcan-leg connection SLC), S is the height of the rigid spudcans (SLC to LRP), and Y is the height of the line of action of HT above the hull-leg connections.
The total vertical load W is assumed constant. In plan view, the three legs typically form an equilateral triangle. Legs 2 and 3 are at symmetrical positions, and are assumed here to experience equal loads and displacements. Quantities for these legs are denoted either using the separate suffices "2" and "3", or using suffix "23".
For example, V2 and Vs are the vertical loads on the spudcans on legs 2 and 3 respectively. v23 iS the average Vef?iCal load on these tW0 kgS, and V2s=V2=Vs.
If there is complete vertical fixity at the spudcans, and if the legs deform in bending only, then the idealised jackup hull moves horizontally, parallel to the seabed, when net horizontal load HT is applied. Horizontal displacements of the hull are here denoted as hHuLL ( Figure 3 ). Horizontal displacements of the top of the legs relative to the spudcan load reference points are denoted as 61 and 823=62=6s. Spudcan rotations are denoted by 81 and &=@=6s. Spudcan horizontal deflections relative to a fixed datum are hl and hgs=hz=hs, assessed at the load reference points.
Since the hull is rigid:
CUED/DSoils/TR290 where D is the horizontal distance in elevation between leg 1 and legs 2 and 3, et=Ml/Vl is the load eccentricity at the spudcan on leg 1, and e2s=M&V2s is the load eccentricity at the spudcans on legs 2 and 3. 
Assuming that the leg deflects in bending only, and taking (x,y) coordinates as shown in Figure 4 , with x=0 at the hull-leg connection, the leg deflection y relative to 
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where El is the leg flexural rigidity. By integrating this expression once with respect to x, by evaluating the rotation dy/dx at x=L, then by substituting for the moment using equation 6 and re-arranging the result, it is found that: 
as illustrated in Figure 5 . In applying this rule, for simplicity, the total incremental displacements and rotations were used in the simulation. The incremental displacements and rotations were not split into elastic and plastic components. In the simulation and in the centrifuge test, the general behaviour of the spudcan loads was as follows. When the horizontal load HT increased positively, so that the load was directed towards leg 1, the vertical load VI on the spudcan on leg 1 increased above 0.7kN, and the vertical loads V23 on the spudcans on legs 2 and 3 decreased below 0.7kN. When the horizontal load increased negatively, so that the load was directed towards legs 2 and 3, the vertical load V1 on the spudcan on leg 1 decreased, and the vertical loads V23 on the spudcans on legs 2 and 3 increased.
The terminology "heavily loaded" and "lightly loaded" is sometimes used, referring to vertical spudcan loads. The spudcan on leg 1 is "heavily loaded" when the net horizontal load HT is positive, but is "lightly loaded" when HT is negative. The spudcans on legs 2 and 3 are "lightly loaded" when the net horizontal load is positive, and are "heavily loaded" when HT is negative. and 5 are different when the net horizontal load HT is non-zero.
In conclusion, it may be said that the numerical simulation provided a useful initial interpretation of the experimental data. There are areas where improvements might be useful. For example, the numerical simulation does not incorporate the hysteresis seen in the data.
Parametric studies
Although equation 15 was derived assuming equal rotational stiffnesses at all three spudcans, it shows that moment fixity xdy or fi is not solely a property of the soil or the footing, but is a soil-structure interaction parameter depending on the footing rotational stiffness and on the effective leg rotational stiffness El/L. The slope of the loadpath in terms of spudcan moment-over-diameter and spudcan horizontal load is therefore altered by only about 7.5%. It seems reasonable to assume that the slopes of the vertical-horizontal loadpath will also be altered by only a small value. Therefore, a 30% change in rotational stiffness does not have much effect on the positions on the yield loci towards which the spudcan loadpaths move. conditions at one or other of the spudcans. The results show that, as the distance L* increases, the fixity at a given horizontal load increases, but that degradation of fixity as the horizontal loads increase is a more important effect.
Conclusions
This paper has described, and examined the performance of, a numerical simulation 2.
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